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B. Sc. B. Ed. - III Year
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PHYSICS
Wifes =
Paper - III

Elementary Quantum Mechanics and
Spectroscopy

Time Allowed : Three Hours

Max. Marks : 50

This question paper contains three sections as
under :
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Section-A qoI—q Max. Marks-5
This section contains one compulsory question
with 10 parts, having 2 parts from each unit,
short answer in 20 words for each part. All
questions carry equal marks.

59 @vs d v& sifvard w37 & forad udw z#E @ 02
Y 97 w@d g2 FT 10 T 997 & | a&IH Mg WA
F TUT 20 rsmt & ferd 7 g 1 o weAt F sim
T &/

Section-B qU3—-q Max. Marks-25
This section contains 10 questions having 2
questions from each unit. Answer 5 questions
(250 words each) selecting one question from each
unit. All questions carry equal marks.

9 @ H gciw 37 & 02 997 dd g4 FA@ 10 797
& | Y% 3FE G UF 97T @1 99T H g4 FA 05
Redt & 3av 34 & | gdw 9T @1 IAT 250 =t @
st 7 & 1 gt gsat & siw wwA &

Section-C aE-H Max. Markhs-20
This section cotains 04 discriptive type questions
(question may have sub-division) covering all
units but not more than one question from each
unit. Answer any tlwo questions. (500 words
each). All questions carry equal marks.

§9 @S # 04 FofAira W97 gt 1 wew & wrr off &
&d & Tt it swzal 7 4 7 @@t B v s
4 8 gz @ oifrm weT A€ B 1 *i 3t WA F IO
Rd st & 1 wdw 997 @1 Fwv 500 sr=mt @ SfiF

T B @t weat & oid @y &/
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SECTION - A
g — N

Write the mathematical form of Planck’s
radiation law.

i & fafsor g & i &9 ﬁrﬁml
What is the value of scattering angle of
photon for which Comptom shift in
wavelength will be maximum ?

A= ¥ RAqn @ w1 owE oA g

afte afs aoRed § s g & v

o= siftreaw & sl
Write the physical significance of wave
functlon in Quantum Mechanics.

Faied At ¥ TOThe B Wis tmhrcn
ﬁ‘aftlm
Write the condition for orthogonality of
cigen functions W and ¢
A A W AT ¢ B ROl &l
uferamer faftaa)
If the energy of a particle in one
dimensional potential box is L, in first
excited state, then what is the energy in
second excited state?
wh &N & Us fpfa fava s em § wew
Safia araen & =t Ey ¥ O ada sofa
g B HAT w1 W T B ?
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(vi)

(vii)

Consider a particle in three dimensional
potential box. Energy state depends on set
of quantum numbers (n,. n,. n3). What is
the value of degeneracy for set (1. 2, 3)?
@ F @ Pafei fawa s & fREr
BT | Sl s a9y gEETet & g
(n). ny, n3) W Ffx &l &1 wgeag
(1. 2. 3) & foQ sgwsear &1 919 <=1 AN 7
Write the expression for ground state
energy for one dimensional simple
harmonic oscillator.

s g @ sngfa Sfs ¥ fog qw
TR Sl B AAS fefaa)

(viii) What is the eigen value of parity for

(ix)
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symmctric wave function?

FEhE i wed & fe IR (wwan) @
AN " T B Y

Write the value of Bohr magneton in S.1.
unit.

17 =TE @ 919 S gerd § faflao)
Write the selection rules for AJ in pure
rotational spectra of diatomic molecules.

feommifas 39Sl & g goiv Qagr ¥ faa
Al & fo a9 (a@9) Prw fafeo
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SECTION -B /&% - q

UNIT -1/3a1% — |

2 Obtain the Wien's radiation law and R_ayleigh
Jeans radiation law from Planck’s radiation .law.
it ¥ fafere Py 3 9= fafeo frag w@ @
g fafeon fam ag sl

OR / g '
/lixplain the non-existence of clect'm:?s in
nucleus on the basis of uncertainty principle.

Tifs ¥ el ¥ afad 8 BN % aE B
affyaaar & R & a9 §9AET

UNIT - 1l /z=8 = 11

/(}htain the time independent form of
Schrodinger equation from the time dependent
Schrodinger equation. \
HIE iHT AT TRH ¥ B AR HTEK
B W HIT)

OR / @ _

5 With appropriate mathematical expressions and
diagram. explain the important features of
momentum space representation of wave pack:?t.
Iugas TR @iwe vd fas @ wEEar § a0
¥pe & HIT gEie Frege & W@ TToEH THART|
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UNIT - LIl / 51 - 111

6  Consider a one dimensional potential box of

infinite height and width of 20 A . When
particle is in ground state, then find the
probability of finding the particle at center of

the box within 0.5 A range.

mmazoﬂ R & us g R
199 9T foram i) 19 B9 g@ araen ¥ g

T AR F I W05 A TE ¥ WA B9 F
U @ wifdmar w4 nh ?

OR / 3yar
Explain qualitatively. alpha decay in the nucleus
on the basis of tunnel effect.
UM 9@ & WU W s ¥ aew &g a
TS &9 8§ GHART |

UNIT -1V /3@ - IV

8 Explain energy ecigen values with energy

diagram for one dimensional simple harmonic
oscillator for states n = 0, 1, 2. 3. Also draw
the wave functions for these mentioned states.
FRAC n =0, 1. 2. 3 & foru us Rfrg T
Igfa <fers & foo Sat s gt oot A
A9 ETERY| 3 Ieiad SEernsit % fy gt
weq Wt faffa S

OR / 3
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9

Explain the space quantization (angular
momentum quantization) for orbital and spin
angular momentum,

FA 9 GHu wofg @9 & e sl (@)
Fifewtn (@Bfm d@3n & Faifemon) Tl

UNIT - V/@ard - V

10 What do vou mean by Zceman effect and Stark

R

11
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effect? Briefly explain their important features.
Ao e g w2 wWiE @ oY F aEEd 87
6 g fagan & 999 ¥ ARl
OR / 34«

For combined vibrational rotational spectrum
of diatomic molecules. explain the P and R
branch transitions with making suitable energy
transition diagram. Also write the expressions
for PP branch frequently. https://www.uokonline.com
frame S & HgE A UH WaeH & fog
afad Al §HAv o &9a 59 P aun R sman |
TR smE P @ angfa @ e Wt fefe)

SECTION -C/a"2 — 9

What do vou mean by Compton effect ? Derive
the expression tor Compton shift.

ST UM & ST @1 AR & ¢ e fawarad
& e Grd B
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13 Write the IEhrenfest theorem and also prove the

14

15
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following :

o | )
ﬂ;f (‘.> m'(m> and

o :
‘_’;(!J‘) (I"')
Tebkw gig fafae am Pra & e s

o | :
ol {!r} m{'"") ML

o \ .
L n)-(r)

Consider the following potential step

Vix) =0 tlorx -0

V(x) = V, for x -~ 0

Solve the Schrodinger ¢quation for a moving
particle towards right and having energy £ which
1s less than V. Also obtain the value of
reflection cocellicient in this case.

fr=1 fawa @dr ut faarr fifao)

V(ix) -0 gxx -0

V(x) = V, 83 v~ 0

% w1 fraat St |2 & A V, & &9 & aur ge Tl
qATE 7Y &Y TET1 & 138 fora sifE oy aferor ga
Wi (T T SEh 70 T TUTieh &7 |71 Y W Hio |

Explain the construction, principle and working
of Stern-Gerlack experiment. Also explain the
ianrtam result of this experiment.

-Tee WA @ qEe, e 9 swdfafy
TIERYI 39 WM & IR & ff ghwmga
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